4 Admittedly, the extinction of languages, even major ones, is anything but new. Latin, the language of the Roman Empire, is one of the most prominent examples. On the contrary, the evolution of languages also created new ones. The Romance languages that evolved from the common Latin origin and various Creole languages, through mixing with the languages of colonizers, are such examples. If one does not assign, for example, language diversity any intrinsic value, the disappearance of a language is just the result of its instrumental value dropping insofar as it no longer fulfills its speaker's socioeconomic needs (Mufwene, 2005) .
5 For an approach to reconcile biodiversity and cultural diversity, see Loh and Harmon (2005) . They construct a combined biocultural diversity index. Equally, Evers et al. (2010) apply methods of biodiversity research on analyses of Malaysia's multicultural society.
6 The eight civilizations are meant to be the ''Western, Confucian, Japanese, Islamic, Hindu, SlavicOrthodox, Latin American and possibly African civilization'' (Huntington, 1993, p. 25) . Although the strong differences between civilizations are the key motivation for his claim, it lacks a consistent logic explaining the reason behind selecting exactly these eight civilizations. The fact that the number of distinct civilizations is not even clearly defined is covered well in the versed critique of Tipson (1997) . Additionally, there are several other lines of critique. Whereas Huntington (1993) gives the idea that democracy was, and still is a unique Western value, Sen (1999) refers to the significantly different democratic traditions between Western countries and democratic traditions found in other regions of the world historically. The categorization of roots of conflicts is another line of critique. Huntington (1993) claims that before the French Revolution, conflicts were between princes and emperors over influence and territory. The period following this is exemplified by the fight between people and nations, until the root of confrontation was replaced by ideology after both World Wars. This simplification fails to cover earlier cultural or ideological conflicts during the Reformation, the Thirty Years War, or the period of Enlightenment. A final line of critique is that ethnic grouping may also arise only due to ideological mobilization by elites contending for political influence and unfulfilled socioeconomic needs, especially within countries. This will be briefly discussed in Chapter 1. 
• Language
Language is a fundamental mechanism through which people create social life and the means for any interaction. Anyone who has ever learnt another language is conscious of their differences. For an Italian, it is in generally easier to learn Spanish than Japanese, for example. Thus, language is probably the clearest characteristic and their differences rather well defined.
• Race
The racial part of the definition inherits some biological classification. It may be described as a population with a common ancestry and shared habits that represent a common genetic pool (Barrett et al., 2001, Vol. II) . These physical characteristics need to be understood in light of evolutionary processes as an adaptation to different environments and should not be confused with any racist categorization. 8
• Culture
The aspect of culture is probably the least clear due to the ambiguous nature of its roots and the fact that it is mutually influenced by the previous aspects. Diversity Although one generally speaks of an ethnically heterogeneous country, there are two very distinct concepts used in the economic literature for its measurement, these being ethnic fragmentation and ethnic diversity. The fragmentation or fractionalization of countries assesses the multitude of different groups. This is the most widely used index in the economic literature and was introduced by Taylor and Hudson (1972) as the ethnolinguistic fractionalization index (ELF). 14 It is based solely on the relative group sizes of groups defined along any of the above characteristics. 15
Diversity, in contrast, is a more elaborate measure of ethnicity as it takes the dissimilarities between groups into account. To assess a country's fragmentation, it is sufficient to know that there exists, say, two angels and one stone. To assess the diversity of this small country, one needs to assess distances between both groups that are ''such an absolutely fundamental concept in the measurement of dissimilarity that it must play an essential 10 A classic example is the multitude of words the Inuit culture has for snow, underlining the close relationship of both concepts (Encyclopaedia Britannica, 2007, Vol. IV) .
11 Besides the definition of what ethnicity comprises, why ethnic groups emerge and change are equally important questions. This will be addressed in more detail in Chapter 1 and 2. A related problem is the situational or contextual identification with one or the other group. For a distinction between ethnic structure (descent based attributes) and ethnic practice (activation of these attributes), see Chandra and Wilkinson (2008) . This distinction is, however, not in the scope of this dissertation.
12 With this important point, a difference between ethnic diversity and biodiversity becomes obvious. 13 A more detailed definition of these three pillars as they are defined for the purpose of this dissertation, is found in Chapter 3.
14 The data source Taylor and Hudson (1972) based their first ELF on, the Atlas Narodov Mira (Bruk, 1964) , is mainly defined along ethno-linguistic criteria, which explains the name. However, the ELF is now also calculated based entirely on linguistic, ethnic or religious groups. 15 The mathematical attributes of all of the index calculations will be discussed in the respective chapters.
Philipp Kolo -9783653023954 Downloaded from PubFactory at 12/22/2018 05:49:01AM via free access role in any meaningful theory of diversity or classification'' (Weitzman, 1992, p. 365) . To arrive at these distances, one needs to know more about the characteristics of both groups, which makes the clear definition of groups based on any of the above concepts even more important. The introduction of an index covering ethnicity's diversity in contrast to its mere fragmentation is the main focus of Chapter 3. 16 As countries can be heterogeneous in both ways, i.e., being fragmented or being diverse, heterogeneity is used as the general term for both. Economic implications Economists only started to engage in discussions surrounding the 'Noah's Ark Problem' (Weitzman, 1992 (Weitzman, , 1998 in the 1990s. Today, a wide range of socioeconomic problems are supposed to be linked to a country's ethnic heterogeneity. 17
Mauro (1995) is considered to be the first to assess the role of ethnicity on economic outcomes empirically. He linked a higher level of ethnic fragmentation to higher levels of corruption. Soon after, Easterly and Levine (1997) believed the apparent higher ethnic fractionalization of Africa to be responsible for its 'growth tragedy'. The focus on GDP per capita levels became subsequently one of the major strands of the literature. 18 Departing from the outcome, mirrored in higher income levels (GDP per capita), the focus moved to various socioeconomic factors that are supposed to affect different income levels. Alesina et al. (1999) showed that public goods provision is lower in ethnically more heterogeneous communities, with communal participation equally being reduced (Alesina and La Ferrara, 2000) . La Porta et al. (1999) and Alesina and Zhuravskaya (2011) document the negative impact ethnic heterogeneity has on the general quality of government. Thus, in general, higher ethnic diversity is associated with poorer institutions and governance.
Bjørnskov (2007, 2008) searches for a correlation between ethnically more fragmented 16 Despite these two major concepts, which will be the focus of this dissertation, an index of polarization has drawn more attention. This measure will be discussed in the essays whenever deemed necessary to offer a broader picture, or when it is of equal importance for specific questions.
17 These analyses rely almost entirely on the measure of ethno-linguistic fractionalization (ELF). 20 This result, which is confirmed in Chapter 4, does not, however, mean that two countries need to be more homogeneous. The contrary may be the case. When sizeable diasporas are present in countries they may be internally more diverse. These groups, in turn, exhibit closer (ethnic) ties to their home countries, being one reason for an increased trade volume between these two countries. Thus, expelling an ethnic group may make a country internally more homogeneous but would reduce the ethnic ties to the expelled groups' home country, limiting the trade volume.
21 See, for example, Greif (1993) for historic examples of where kinship ties replaced codified laws and institutions, or Akerlof and Kranton (2000) on how identity associated with different (social) categories influences economic outcomes.
22 Based on these results, one would assume that every country would strive for higher homogenization or assimilation. This is not a necessary result, as demonstrated in Chapter 1 and 2. (2010) show that the effect for countries whose ethnic fragmentation is mainly due to high immigration (e.g., Australia) is less detrimental. Similarly, with well established institutions the negative effect can equally be mitigated (Alesina and La Ferrara, 2005; Easterly, 2001 ). Contrary to the above literature based on cross-country analyses, there are some articles focused on (metropolitan) regions and companies that document positive effects of diversity. This is mainly attributed to the impact of ethnic diversity on the degree of innovation and consequent increase in productivity. Ottaviano and Peri (2005) , Ozgen et al. (2011a,b) and Sparber (2010) confirm productivity increases at the regional level and for selected countries. Regarding companies, Prat (2002) 
Dynamics and drivers of ethnic fragmentation
Chapter 1 Contrary to biodiversity, where the dissimilarities between its elements are crucial, most of the economic literature uses the measure of ethno-linguistic fractionalization (ELF). Starting out with this concept, the first chapter summarizes the theoretical discussions on the dynamics of ethnicity. Obviously, ethnicity is not a static concept as ethnic identification and its translation into ethnic groups is subject to change. This is transferred into a theoretical model that provides a close connection to the index of ethnolinguistic fractionalization (ELF). It shows that countries are generally not faced with a continuous trend to become more homogeneous, instead illustrating that they may well retain their level of ethnic fragmentation or even become more heterogeneous.
The main contribution of this chapter is twofold. The present literature almost completely excludes the dynamics of ethnicity from analysis, treating it as exogenously given.
Introducing a clear motivation within this framework of the dynamic nature of a country's ethnic setup challenges this basic assumption. The model is constructed in a way that simulates the adaptation of the ELF index. This offers a better understanding of the applicability and possible interpretation of the ELF index, especially regarding endogeneity problems. Secondly, it outlines specific drivers responsible for these adaptations.
Beginning with a specific group constellation, economic development and education drive homogenization. In contrast, migration and a more profound integration into the international economy through trade at least retains, or increases the given level of heterogeneity.
Chapter 2 Building on the theoretical foundation of the previous chapter, the second chapter proofs the drivers of ethnic fragmentation empirically. It is in line with recent contributions outlining initial ideas as to why different levels of ethnic fragmentation have evolved. These are mainly based on biodiversity and evolutionary theories and show again the close connection between both kinds of diversity. It confirms the results that a 'baselevel' of fragmentation evolved due to geographical and evolutionary factors.
A new contribution is the closer examination of the role colonization plays in influencing the levels of fragmentation, especially regarding how a country was colonized.
Countries where colonial powers did not have any incentive to settle and build good institutions, instead exploiting the country's resources, show a significantly higher level of ethnic fragmentation.
The most important contribution of this chapter is to highlight the changes in the ethnic setup over a rather short time frame. Although migration is the most obvious factor, urbanization and education in particular play an even more important role in influencing a country's ethnic setup. Philipp Kolo -9783653023954 Downloaded from PubFactory at 12/22/2018 05:49:01AM via free access
Measuring ethnic diversity and assessment of its implications
Because the ELF index is the most widely used measure, it was used for a closer analysis of the dynamics of ethnicity and directly applies to the broad range of papers building on it. Its selection is driven additionally by data availability, as consistent data for two points in time was uniquely available for ethnic fractionalization. However, the dynamics of ethnic fractionalization can be easily transferred to the case of ethnic diversity. The identification with a specific group, affecting the relative group sizes and thus the level of fragmentation is also a key building block of any diversity measure. Refraining now from the more limited concept of ethnic fractionalization presented in the first two chapters, the second part of the dissertation is dedicated to ethnic diversity.
Chapter 3 For any diversity index the introduction of distances between groups is essential. For an appropriate diversity index, a combination of different characteristics measured in a consistent way is used. Language, ethno-racial and religious characteristics are combined for a composite similarity value. The resulting distance adjusted ethnolinguistic fractionalization index (DELF ) is based on an extensive amount of group data, covering a wide range of countries. Whereas ethnic fragmentation (ELF) only contained meaningful information for single countries, the DELF index can also assess differences between countries, where it fills an even bigger gap.
The new diversity index, DELF , contributes in various ways. It uses a very detailed data source, containing more than 12,000 groups defined along all three characteristics.
Finally it offers, by applying the equivalent approach as that of the diversity measure for single countries, an assessment of cultural differences between countries. As the new index measures a country's ethnic diversity, it is a good starting point to review some of the existing approaches linking ethnicity to economic outcomes.
Chapter 4 Developing a new index without testing its applicability is of limited merit.
That is why this last chapter offers a range of applications for the DELF index. For many economic problems, it is not the pure quantity of (relative) groups which is of interest, but the difficulty of coordination or instrumentalization between these various groups. This is crucially dependent on the differences between those groups and not only on their mere existence.
By replicating some established analyses, the DELF shows good applicability for conflict incidence compared to the often used index of polarization (POL). For growth, it confirms the commonly found detrimental effect. In an extension of the analysis of Alesina and La Ferrara (2005) , a positive effect of the DELF , dependent on a country's general level of development, is found -which is not the case for the ethno-linguistic fractionalization (ELF) index. Therefore, it is not about being able to 'afford' diversity in money terms; a broader level of development with higher education and health levels Philipp Kolo -9783653023954 Downloaded from PubFactory at 12/22/2018 05:49:01AM via free access seems to be a prerequisite to harvest the positive implications of diversity and to break away from the vicious cycle most of the previous literature alluded to.
Furthermore, the DELF is tested on its applicability as a measure of cultural distance between countries. It can be shown that higher ethnic diversity between countries reduces the positive relationship between them. The general trust within countries, however, is not affected by a higher ethnic diversity. Finally, the DELF is a valuable measure for cultural affinity between countries, which affects trade flows positively. Overall, it substitutes a broad range of affinity proxies very well and its broad global coverage asks for a wider adoption.
Outlook The results of the first two chapters on the roots and dynamics of ethnicity, have two implications for further research. It is a strong basis to refute the common assumption of its static nature. This raises the problem of ethnicity's endogeneity, at least for studies spanning several decades. In general, this does not question their results but adds a caveat for their interpretation. Secondly, it offers a deeper understanding of the nature of ethnic heterogeneity -a variable that has rightly become more and more important in economic analyses. Understanding the roots and driving factors of the dynamics of ethnicity is crucial for any meaningful further research
The second part of this dissertation has an even stronger implication. The introduction of the DELF index allows one to assess ethnic diversity based on multiple characteristics within, and between countries covering nearly the entire globe. The mere quantity of cultural backgrounds is of less importance than their diversity, and thus higher complementarity to fuel innovations and productivity.
The call for a rising awareness of ethnic diversity does not originate from a romanticized view of the world which is disconnected from further development and globalization. There will be a further loss of languages and traditions, reducing ethnic diversity -just like the extinction of a species reduces biodiversity. Evolution will bring about new languages and traditions -as new species develop adapting to a changing environment. Equally, societal costs in preserving a higher level of diversity will always accrue -as they do for biodiversity.
This, however, does not call for more assimilation in order to avoid these costs, but for the strengthening of institutions and improvement of prerequisites encouraging the reduction of the costs of diversity, and capitalizing earlier on the positive returns it can bring.
Having a better understanding of ethnicity's impacts and a better set of tools for its analysis is an important step for putting the claim of a clash of civilizations into perspective. This is even more important during the current times of economic downturn, with nationalistic parties on the rise globally. They refer to and exploit the potential societal costs of cultural diversity without balancing it out with its prospective benefits.
Endowed with a deeper understanding of the dynamics of ethnicity and a crucial new measure of ethnic diversity, I encourage more research in this field to gain more insight into its implications on economics and the broader development of countries, thus offering Philipp Kolo -9783653023954 Downloaded from PubFactory at 12/22/2018 05:49:01AM via free access better coverage of its full impact. Ethnic diversity, as is the case with biodiversity, is not a necessary evil constraining the development of countries by burdening them with high societal costs, but something worth preserving, with its benefits eventually outweighing its costs.
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